EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



11176727 
02-07-99 

11-12-97 
09341445 



APPLICANT : NIKON CORP; 

INVENTOR : SHIRAISHI NAOMASA; 

INT.CL. : H01L 21/027 G01B 17/00 G03F 7/20 

TITLE : PROJECTION ALIGNER 



(a) 




sa / s 

Y® -X 



(b) 




sr 



ss 



ABSTRACT : 



PROBLEM TO BE SOLVED: To detect with high precision a position in an optical axis 
dJection of a projection optical system on a surface of a substrate, even when 
waSengths of aligned lights are substantially reduced and moreover the ahgnment ,s 
earned out in a liquid. 

SOLUTION- A liquid 7 is supplied to a sidewall 8 so as to satisfy a gap between a lens 4 of 
a o^ct?on op* S system which is closest to a wafer W and the wafer W. U.trason,c 
wave a e eS from an ultrasonic emission system 5, and the ultrasomc waves 
TSZ* b ^an utasonic focusing position SS are received by an ultrason-c recept,on 
l!!Sn6 Based on a detection signal from the ultrasonic reception system 6. a 
7e Sn^ ^am?unT from aliest focusing position in a focusing position SS of u^asomc 
waves i acquired. Based on the acquired defocusing amount, a sample ore pedestal 9 .s 
driven in a Z-direction to control a focusing position. 



COPYRIGHT: (C)1999,JPO 



BEST AVAILABLE COPY 



<i9>h*bhmot <JP> <> 2 > & HfJ & B^F & ^ (A) 



ftM^l 1-176727 

(43)iiMH ^*ll^(1999)7fl2B 



©DlntC!.* 

HOIL 21/027 

G 0 1 B 17/00 

G 0 3 F 7/20 



5 2 1 



(22)WRB 



*SH¥9- 34)445 

9 *f- (1997) 12/311 B 



F I 

H01L 21/30 

G 0 1 B 17/00 

G 0 3 F 7/20 

110 1L 21/30 



5 2 6 Z 
B 

5 2 1 
5 1 4C 



5 OL 6 JO 



(71) Hi 18 A 000004112 

jCK«=P«ll]Eyu©rt 3TB 2*3^ 

(72) #9i# SfiiE 

KS3iP i P<tBaBA.©rt3TS2#3^ <* 



(54) yg^o^iw 

(57) IWl) 

[SUB] K««Sr*ltWC«ift«fl;U. 



(») 




SS' ss 



BEST AVAILABLE COPV 



imUWOKIBi l*= SriR-KW* »3fei5k, 

15 ailliiClMBKH* LtfflffftSriSSl LJK 

H=A»'Ctt&$ii-5.w k £«« J: 1 - XJi2f£53i 

kfc«ffik-*-* K 2 . JUt 3 IC80>gta»&£K 

k. 

K = k, • A/NA 
ff-kj • A/NA' 

k . ^%S.T't2A r FX^j/TU-fW 1 9 3 n m «t •? 
[0005] 

SS3t&i£ ftt. ArFl^y-?Wf» 

1 9 3 n m J: W^MMflHBfcSttBJ"*"* - * {ilSSfl 

, n ft { ii U^fcOlWW'C'JlWt 1 . 2 - 1 . 6 ) 
Cfr* £ k arf flffl fCHWRK £ W-t L . Jtt* 

[000 6] tCot, a*B*tctt. SS^KH^**^ 

{ ( 1 - 1 • 7 ) (1 + 1 

= 6.7 (%) 



HfRa^ 11" 1 "6727 

[0001] 
[0002] 

[fl&fcottflf] 5MS*«T»Sr«5!rr6Blt:. 7*h? 
L *C . k IX <n V S/.x h $ *ut \ ( X(i 

[0003] i®*,&Kmmizffiz. t>nx^z>m}ft&~& 

— <f«2 4 8 n niTfo S6tC®^^WA r FO.df > 
-7 is—*f0) 1 9 3 n m <?>W$ t^.ft$il"C . 
[0 004] ifw. S£*iMT"3ESC:ti, MFOUKkfttttc 

( i > 

( 2 ) 

wjswaas* waaart c a & <^* i ?> ^> . 

[0007] Sf^t^iX'&^xyvfiiBitCii^Ttffil ( 7 * b 

hUi/xi^.)JSiff^{4, *-»l • 7T*4. tt->-C, 2 
. 7 ) } 2 x 1 0 0 

(3) 

< * J KSt L, 7 this ~J7. V fgffi<7j(Sl[S*:^aj-r 



*1 



ttCim 1 - 1 7 6727 



t o o o 8 1 l if t - i<«atfc«:tsffl utjawfieasa^ 

JxW*- ! < 1 • 3-1- 7) / ( 1 

- 1 . ft (%) 

at-Jt^mik 7 * h W'v^ V J:«SW^L < 
v * h v I- *llil<z>ttE£ jEWcIM li"* w k AW 
[ o 0 o 9 ] 

**** s ^saRJit-K**^^**^^*-' 

[0010] ^ _ 

(/ -e X9 < : R ) w ^« MM**** < PL >* 

(W) »«Ht:W*««* < 7 > 
ttfSE ( 2 . 8 ) k . < w > *>«HWK* 

p»«iaiias (5.6) tzv&^tzhvrz'hh. 

[00113 «*»&*»«»«WSB3WWfc±W . "7 
.X ? ( R ) W<f - ( 7 ) £ Lt fflK 

(7) c®«tl^ ±fc. tt***3ft 

nnaswusts (5. 6) tzX ISff ( W) nana 

[00 12] tfz. Wfo (W) affiBCCStXtWI < P 
R ) j'/^Sixt << »*IKfc. BHatB«aaw < 5 . 6 > 
it -S-oSateWf* (PR) *>«ni«iMMI6** ( 3 . 

^ jjg^s^ (3.4) <7)<iffi*r*f7)®.TtWW ( P 
R " w*iHC&*tf&tf£ k **f* * . 4fc . Ift**^ 

s(PD <oa* (w> iwhiswf ( 4 ) tftffcss** 

(W) wflifikWiaSriBfcirJ: 3C«f* < 7 ) 
#«tt£i-i&-kJ , /S4Un Sfi (W) a 

**>i nfg ( u&mt* ( 7 ) c=te**flre 

ft 4 5 ft»«** (PL) ^Ifttt ( 3 ) 

1 7 ) lc«!*L*v>fc*>. «H ( 3 ) *««*L*=< <«r 

4kv>-.fij.^^>4, 



1. 3-Cft 1 ).*- 7t M^i/xhJ!IHHI£*Jtt«»*WR 
3+1. 7) ; - xl 00 

(4 ) 

[001 3 ] 4£. -r^jft«< ( 7 ) ti, * ( SiUrHs i . 
3 ) Xli * Wtm ( Wifcf t>\, -a—iv (X.7S— ii 

( mmm i . 3 6 ) * > . < 1 • 5 2 > 

«) . :««<fC«* < 7 ) k L-r*Srffl^*» 

ti . * W A*3W5*f<> * k v » -# fiS^X) 4 , 4 
fc. ( 7 ) k L-C^iM^fflv^^^i. t3W 
3f^-* (PL) AMS ( 3 ) jPWftUK < «c* k > -j 

[ 0 0 1 4 J 4fc. S«C ( W) Srfife}#U-Cwf)S« 
(W) «rt5r^^ ( PL) <?J3tWtC*E i 5: 3 F-ffi-t^ 
&i*M-Z>£m*T—iS (10) k. ifiifiLE«iai3gS 
( <5, 6 ) ««ias*SiRtC»-Jv^T-t<03S« (W) 
X^mmWTft ( 3 . 4 ) *>ttKS:iWW*W3WW 
s/(9) kfeii*wk*«a4U>. ^^^^ 
(3,4) <0«ifit«L-CS« (W) <0»BB 

[00 1 5] 

(co^Ell— H3SrfWHL^K , W'*"*- 131 (a) *** 
U > x'^2r ^tr«3»A^^ 1 *»^8tmS*ifelS* 1 9 3 

i / 4 . i sm ) t-y * i- w ^ p Raws* $ i-tfc 

] LkLTti, KrFX^W-*«(M2 4 8n 
m ) . FjXJfv-eW-if* (Jfeftl 5 7 nm) 
7>-Wi& (^3 6 5nm) ^SrttfflLt i> i^. 

wt . t.?^^* p l»*w a x cmfcz wsrc o . 

ZWlwftlH=Cr¥ffirt"fiai (a) f^ffit-SiS^^t- 
[00 1 63 U'4*^;l'RI4t'f"^il'^*— y'RSTlt 

m. H«£*ii(ifc:««-c'fr&«M«* J «*a*^'c^*. i- 

^.^^.X^r-i/R ST^)2K7BW*ttB. &VED«fttt 
u _^=P^f1- (^HS) tci^-C 'JT/l ^-f ^Cf1«l$ 
itTV»4 — *!rxy\wl4*>x/Ml«l^ r (TBw) * 



(4) 



t&OT 1117 6 7 2 7 



* -a *«mb ( z ^iajsmmr ) mmm zmmt & z 

^^MK 8 **K*t ***** >:) ' * Ort«B4«* 7 TJifc 5 
2 KJ: 0 . 2 a £ftLTfcft1ul-fiSESl*lKfl8fi 

i'lmfc- t L--C * < «HT* 1 • 3)2: ttffl L Xii 0 . 
rt. A r FX*> ( te"M- 1 9 3 n m ) X 93ro 

8*%¥%P L t fSfte 7 fc »«Jtt»iHi. ^x'NWcet 
jftl ^ > X4 «A i: L T V ^ . * . P L« 

i 9 (KIT 1 AFtyt5. 6 j k 

[0018)11 (b)liil ( a ) OMS8jfiffAtt 

*otcao. :f;Hi <*>) tcfc^-c, MHKscti^x 

[00 1 9] mi <a) ZXf-xl OtiiiSJ 

ft^P LOflUBfc ¥ff*X YTBWB->TfWW* X 
Yxf-> ; 1 lxKffl*Sft~ XYZf-^1 ltt^H 

x>nw?>7*-#x&S (Z2n<W>ffi*> , StW 

*-fWflS Lt">X/NW±«7 t h Vi?7<. h P R*ffiS:3j— 

; rv*- h > -*rs*r»»* 

*5RPL««aHfe:<W>*a*. Iti^x 
9 (*xs\W) ^ttTcM&teS. XtfEW£ft«. 

ft. 0, XYXf-y] lWlMWWJlS' 

it. S3tP*(wli^x/NW±<!'.)#> a y MfitS* s W!<J:S2^ 

[0020] act. *W)imm«A Ft^D- 

5, 6i_O^TKJ0J-r^, 02 (a Mi, *«»«»3t 
S^TWfifltett*^*!'- :«12 (a) C#n 

•c . awftwas* 5 Mmwtmsim* 5 a . ®.tm^ 

JHfHft«&*? 5 a *»6ltlti3#UfcJW*» 5 0 M H z ~ 
200MH 7.nm.0M ««4. 5 b (* «t 

0 ^xsxwic&iff&fifc? * h t -5"'* P R«S-h«* 



a. *#«6 c w*!te«K:i4IBi5Hft«rilUiS-*«il«U*< 

m^O af.)«Jliifi-lSrlH|lW«liSLT t £*>\ 
[ 0 0 2 1 ] 132 ( b ) tt. y x I- I* P R«ffix 

( b ) (Cttl vC . ^X/\W±(-Ji!S^ffl^)7 * M- 
h P RjOTfcfliSilTV »S . W3t?AT^AW^« 
AF-tVtCi^th I- i^X h P FUlBLt^filfflE S S 
*r^iil L J: d fc LT t . JR»7 1 7 * M^S^'X h P R« 

SSS' Ji^jrhl^xhP R»«BB±fcffliB-tirr. « 

1 6 lZ®-.> tIA?*M-- ^ * I* P R«XOB"C8a»**i 
S^:«>. 7 * hU ^'X b PRf5ffi±f.)(4SS SWJEVUZ 

[00223 £fC . 7 t I- V V7« h P R*iffiOZtrft«|f3 

2(b) 4«f>T* ( - z^jitn ) c-riiitwna 2 < a ) oy 

./\W*J|32 (b) +WJb*CTiiiUifflflftft«ffiaR : F6 
«fc 0 7 # M' i""x I- P R«^ffl»7 * —^7 xfiLSOSrfl: 

^xtiiifx Fry > h*t-«t -?t 5t*>T , -ew 

k & (ziS^^ 6 c AH) □ ( X{±^!l«t"D ) k fi^ 
[0023] H3{i. -ffilk bTIMH*«t*6*»fe« 
,r hVi^'x hPR*Bfic07*— #XteHZfctf>raffi5:7F 

T , 7 1>U > r x h P RffBT«)inHk^4URiiUK S 



(5) 



WBB¥ 11 1 7 6 7 2 7 



ti s s *qa».JD*« » 1 1 < * * 7 * 

-yy 7. (iS ) Cirrft t ~ <- * 5- C 0 K>5r£ J: :i ic* a- 
■j 7 U - > a > tftfjbirC *i •) • +M*A 1 -1 1±. 7 * 
-#XfS" l> J: r J i ** C^iifi.) Sr^^C 

*7X./\Viars t— ?j Ai£&ij < ±.1i 
ftMi. Z.z-7— v 1 0 OiaW) iTJij'CSSIl. 

To 0 2 4] *W«iS8*7 k IT* 

1 . 3 7 tfltW ■ WW 7 k L f fl-UHftt < flUtf 

ril-3-A-. -tr-ilti*) SrWi^lki"^*. 

k c •» 5 & < * • * 1 8*fff 1 • 3 ) 2- 

[00 25)^. y * - * * (ajBwmtu f-» 1 • 

7 * h h*MW«BL'Ai"C'0*7 * -axftWfr* 
J: o K LT t, J: < . * & v *i - A & SriWIS *"f 

*£ib**m*wjr 5 nicks l . n^wewmp 

im«T?>«-7 t—axfMBSIWW* J: > L 'C t A 

V,rC?X/vZ)7 * K- u^'-* V&Sa?>7 * — txiUM&ti 1 , 
a L*:**, *3 s'iSS'ffl*' 7 * l " ^>' 7 - l*Wfi#>ffi#W 

[ 0 0 2 7 3 fc±5 . :*Rflto±i^*m*>WIIK£lRJE* 
[0028] 

[00 291 ffi(2tS«iaj^1S* s , S3fi«*W)«ifi 



li, SETtit^^tf*?.) l rite ( nti«S(*tf'.)CflfJP) 
*U . 5 1 * ( JSlTr^ 1.3) mtzlfr<.'Ciz% < . K3t 

[003 1 ] ttWfcflWUTiwasK^siMe* 

[HmoRMl&Kffl] 

»atnrr«*«KEI. ( b ) I4H 1 ( a ) OflifitSifi 

[B 2 ] ( a ) 1412 1 ( a ) <nm®%%£i8.TU<r>ftl& 
&fr9W»1trtB* ( b ) J4H2 ( a ) <OB«W>*fcteEI 

[133 ] »7X/NW±i7.)7 * h Ui^X hSBfi^7 =J — 9} X 
fiSSZ i: 7 7-m-^D k wWt8**rta"CA4 . 
[??^ltt«H3 

W <?7X./\ 

PL Jft»«WR 
1 

2 jfi««ttl&l!a>R^ 

3 MfSi 
4 

7 iKHs 
S IMS 
9 

10 ZXr-i-' 

14 ±«W3R 

1 5 <>i;\Xf-yBWl 




BEST AVAILABLE COPY 



